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By R. D. Currie“ and W. J. Fene@ 


The value of protective clothing in the prevention of injuries has long 
been recognized in many of the leading industries, but the adoption of the 
idea into mine safety programs is comparatively new. Once started, however, 
the idea has grown rapidly and the results already obtained by mining com- 
panies have shown that it is fundamentally sound. 


Both coal and nietal mining companies are rapidly adopting these protec- 
tive measures, and since 1924 many mines have become well equipved with eye, 
head, and foot protection. At the present time approximately 70 percent of 
the employees in the anthracite mines of Pennsylvania are provided with 
safety hats. At many metal mines all employees are provided with safety hats, 
shoes, and goggles. The Pennsylvania mining law provides that all shaft 
workers in anthracite mines shall wear protective hats. oo 


According to a study? made of the nature of 3,485 temporary injuries 
and of the parts of the body of underground coal mine employees most exposed 
to occupational hazards, the head and face were injured 665 times, the hands 
856 times, and the feet 565 times. Cf 2,555 temporary injuries in metal 
mines, the ee and face received 484, the hands 788, and the feet 357. In 
a similar study* made by a coal-mining company for the year 1928, of 556 
injuries the scalp received 9, tne skull 4, the eyes 47, the hands 62, the 
thumbs 21, the fingers 141, the ankle 7, the feet 51, and tne toes od. 
Probably most of these injuries could have been prevented by suitable pro- 
tective clothing and equipment. This study also revealed that at least one 
injury occurred in each of the 34 classifications of workers employed at 
tnese mines. 


1 he Bureau of Mines will welcome reprinting of this paper, provided the 
following footnote acknowledgment is used; "Reprinted from U. 5. Bureau 
of Mines Information Circular 6724." | | 

2 Associate mining engineers, safety division, U. S. Bureau of Mines, Pitts- 
burgh Experiment Station, Pittsburgh, Pa. 

3 Adams, W. W., Mine Accident Statistics: Rept. of Investigations 2641, 
Bureau of Mines, September, 1924, po.2, 27, 49-50. 

4 Currie, R. D., Coal Mine Safety Organizations in Alabama: Technical 
Paper 489, Bureau of Mines, 1931, p. 34. 
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In additicn to beinz mest numerous, injuries to the parts of the body 
previously namec ars tne most easily prevented by suitable clothing and 
equipment. Therefore tne use of: protective clothing is becoming popular with 
thicse companies wno nave made a ‘study of its advantages. 


EYE PROTECTION 


aye protection was probably the first safety need to be considered, and, 
as was natural, the type of protective gozgles first adopted by the mining 
industry were of the type in use in other industries. As might be expected 
it was soon found that goggles suitable for the mill or shop were not neces= 
sarily suitable for mining. Many complaints were received from the men that 
the goggles fogged, aiscured the vision, or were too heavy for continuous 
wear. These complaints usually were well founded, and considerable work had 
to be done in cevelonin?z gogzles suitable for the mining industry. To be 
satisfactory, gozzles should be light in weignt, well ventilated, rugged, 
optically true, and should allow a wide angle of vision, if tneir voluntary 
use by the miner is desirable. Strict discipline might cause employees to 
wear gogsles witn undesirable characteristics, but eye injuries are likely to 
continue to occur where such compulsory measures are necessary. 


Some objecticns have been made to the use of goggles by underground 

eaployees on the grouncs tuat the wearing of goggles would expose the workmen 
to other hazards and indirectly bring about more serious injuries from other 
causes. This thoory nas not been substantiated,. as is csi:own by one large 
ccal company which has made a close study of the factors entering into the 
use of gogzles and whose experience over a period of 4 years has been that as 
far as could be ascertained not a single injury from other causes was 
attributable directly or incirectly to the wearing of gozgzles. 


Trere are many types of safety gogcles on the market, but toe rigid type, 
provided with shatteroroof lenses, appears to be best suited for underground 
workers and is the tirpe most generally worn... In some cases corrective lenses 
have been provided for tr.ose having defective vision; this very sood practice 
should unquestionably be extended and ultimately be universal. While full: — 
Vision for underground workers is probably even more necessary than for. 
workers in surface incustries, there are few workers wio wear ordinary eye— 
glasses underground to correct defective vision. It has deen found that a 
large percentage of industrial workers nave defective vision, and there is no 
douot that the providing of corrective lenses in goggles would not only pro-— 
tect the eyes from flying particles, but due to tke better vision provided, 
would also nelp to prevent accidents from other causes. To obtain the maxi- 
mui benefit from the use of goggles, they should be worn during the entire 
soift, or from the time the workmen enter.the mine until they leave; this 
is seldom required and is done only in rare instances, but there is no ques— 
tion that it-is advisable. Gozgles also sheuld be worn by surface employees 
when engaged in any wor where particles are.liable to fly into tae . eyes, - 
such as grinding, cuiseling, or hammoting iron or steel. 
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HEAD PROTECTION 


Head and scalp protection is a problem that probably concerns the miner 
more than any other worker, and for this reason it is only natural that th 
development of head protection has been almost exclusively for the mining 
industry. The first protective neadgear was, undoubtedly, a padding of 
cotton waste stuffed into a miner's cap or felt hat. The present protective 
hats and caps are such a vast improvement over former makeshift headgear that 
the mining industry is adopting the new type with considerable rapidity. Tie 
first step in the development of a protective nat in metal mining was to use 
a steel hat or helmet like that which protected the soldiers in the Great War, 
and the first in coal mining Vas to stuff the hat with cotton waste. Later 
developments, however, have provided a hard hat with a cushionea lining to 
absorb the force of a direct blow and allow ventilation, which is satisfactory 
for the use of bot: coal and metal miners. 


The types of protective hats and caps now in use are constructed of hard 
insulating material that will withstand a hard blow or a high-voltage electric 
current; they are moisture- and acid-proof and are made in various styles to 
meet various mining needs. They will prevent many injuries that might other- 
wise prove serious or fatal. It is important that the wearer procure the 
proper..size for nis head and that the cushion be properly adjusted. 


Objections were made to some of the first protective hats introduced for 
the reason that they were heavy and uncomfortable to wear. These objections 
have been overcome and the hats now manufactured are lighter in weight, 
better ventilated, and are worn with little or no discomfort. 


The experience of many companies is that protective hats are preventing 
fatal as well as less serious accidents. One company is now mining four times 
as much coal per head injury as it did before it introduced protective hats. 
Another company reduced its compensation and medical cost due to head injuries 
approximately $7,500 in 4 years' time by the use of protective hats. It is 
generally found that as the number of protective hats increase at a mine the 
number of head injuries decrease. 


TOE PROTECTION 


Toe protection has been difficult to arrange, primarily because miners, 
in general, have been in the habit of wearing shves for worl that are no 
longer suitable for street wear, and are reluctant to purchase special shoes 
for work. Another drawback is the fact that many of the protective shoes 
introduced into the industry are not properly constructed to give comfort to 
the wearer; this is not so noticeable in work shoes lacking the stiff box 
toes, but is accentuated when stiffness is added. Another drawback to the 
voluntary adoption of foot protection is the limitation in tne selection of 
lasts offered by the shoe manufacturer; in general, only wide~last shoes are 
available to the prospective purchaser of safety shoes, and it is improbable 
that more than half the men in the industry can be properly fitted in the 
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e20es now available. Thuis, however, is a difficulty that can be easily 
remedied through proner cooperation between mining companies and shoe manu- 
factirers. Proper desims in rubber footwear having protective toes have 
apparently given more dirficulty than leather footwear, but most of these 
airfficulties are also caused by the lacl: of selection in sizes and widths. 


Due to the nature of the material handled and the increasing use of 
machinery, the need for foot protection for underground employees is urgent. 
Frotective shoes nave prevented many toe injuries due tc falling or rolling 
coal, rock, ore, and tiabers, and from wheels of moving cars and machines, 
and tneir use in and around mines snould be universal. 


OTECR "YPES OF PROTECTIVE CLOTHING 


Other types of pretective clothing that are required by some companies 
are gloves, leggings or high-cut boots, and safety belts. 


A study of the percentage of accidents happening to fingers and hands 
indicates that some type of suitable protection should be given to these 
accident-prone parts of the body. There have been so many accidents, how- 
ever, traceable to the use of certain types of gloves and to the injudicious 
use of gloves near fast-moving machinery, that great care 1aust be exercised 
in edopting this mcde of protection to prevent hand and finger accidents.. 
The suitable tyne of glove when properly used should, however, prevent many 
call hand and finger injuries. Infections from small cuts have been greatly 
reduced in mines where the use of gloves is required. 


Lezzings, high-cut boots, or snug-fitting trouser legs undoubtedly afford 
real protection to mining employees who are constantly working in close 
proximity to moving cars, locomotives, conveyors, and otker machinery and 
equipment. Employees should not be permitted to endanger themselves by wear- 
ings loose or baggy clothing, ragged sleeves, or loose neckties. 


Safety belts are needed only in certain types of mining and under certain 
conditions of work, so that they. will never be used generally; their use, hcoz- 
ever, where the conditions require them, as in glory holes, steep banks in | 
opencuts, and similar places, is a real safety factor that should not be 
overlooked. 


In addition to these widely used items of protective clothing, certain 
companies require employees working in unusually hazardous occupations to 
wear special protective clothing. _Wiremen -in many mines are required to 
wear rubber gloves, rubber. shoes, or both while working on power and trolley 
lines. Haulage crevs in some Alabema coal mines are required to wear shoes 
having rubber inner soles to insulate against electric current, while at 
1c3st one company requires. the use of a foot guard to prevent injuries to the 
seet of some of their tipple-crew. Some companies tuat load coal direct fren 
the tipple into river barges reouire the barge tenders to wear life belts. 
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COST AND DISTRIBUTICN 


The initial cost of installing protective clothing is an important item 
and is generally a controlling factor in the selection of types of protective 
clothing adopted or a decicing element in whether such protection is adopted. 


Other questions of cost and distribution whicn confront every company 
considering the adoption of such protective devices are: 


1. Who snould pay for this protection, the company or the employees? 
2. How should distribution be made? 


3. How can the company expect a fair zee for its money if it furnishes 
these protective Cevacen! 


4. How can the miner expect value for money paid if es is secured to 
purcnase them? 


5. Should the use of vais equipment be voluitasy with the workmen or 
mace compulsory? 7 


1. Expense. - Tre firs +t of these questions is pverhaps the most difficult 
to answer aid is often the criterion as to tie success or failure of the 
protective-clothing program. Some companies have answered it by furnishing 
certain items of protective clcthing while requirin;; the employees to purchase 
the others. Recent legislation in some mining States iuas made it compulsory 
for certaia employees to be equipped with protective clothing, while tke com- 
pensation rating schedules of other mining States Lave made it worth while to 
have all employees equipped with certain items of protective clothing. In 
any event, both the employer and employee are protected by tue general use of 
these devices, and it seems only reasonable that both should share in their 
initial cost. 


2. Distribution. - The second question is one that should cause little 
difficulty because most mining comanies already have a distribution system 
for general mine sunplies and needs for their employees, so that little diffi- 
culty sould be encountered in adding these items to their stock. There are 
many adventages in this form of handling these items; tne most important one 
is the control afforded the company in checking the tipe of equipment supplied 
to their men, and secondly, the assurance of a fair price for items purchased 
by the men. 


3. Value to Company..- The answer to the third question depends upon 
several factors. The savings made in comnensation and medical cost will 
usually mae than cover the cost of such equipment. A recent report from a 
coal-mining company shows that over a period of one year the records indicate 
that it saved $1,244 in head injuries through the use of protective hats 
among 2,113 employees. 
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Anctrer coélerinim: company revorts that among 250 underground employees 
end 43 surface emnlo.-ecs they heve realized a saving of $9,972 vy decreasing 
head injuries and of $1,648 by decreasing foot injuries through the use of 
protective nats and safety shoes. A third ccal-mining company reports that 
among 140 eres ee aud 60 surface employees it saved in compensation and 
medical cost $2,967 in one year throvsh the use of protective hats, snoes, 
and gogzles. In some §tates the co: -wencation cost for the loss of one eye is 
$2,C00, en amount whicn would buy isany ¢ozgles. These examples would indicate 
tot any mining comsany can foet assured tuat money spent in furnishing its 
eclovees with protective clotzin; very prebably ‘will be more than repaid in 
docrensed accidents, lower coiupensation rates, savings in compensation and 
meaical care, and in a better functioning organization. . 


A recent announcement of the Pennsylvania Compensation Rating and Inspec- 
tion Buresu indicates that a credit of 8 certs per $100 of pay roll will be 
allowed where @11 uncerground employees wear approved types of protective hats 
or caps. Under tli:s sciuedule a credit of 5 cents is inade for the use of 
sO7gles and a credit of 5 cents for the use of safety snoes, where all employee: 
wear this trpe of protection as specified. 


4. Value to miner. - The miner can expect fair value for money paid for 
»rotective clothing in in additicn to the protection it affords him. Protective 
nats will outwear most of the ordinary mining cans; protective slices are no 
more expensive than ordinary work shces, and in mam instances where they ar 
sold by the company direct to the worlmen they are actually cheaper. 


5. Voluntary or Compulsory use. - Whetker the adoption of vrotective 
items of clothins should be voluntary br the workmen or made compulsory by 
the commany depends uwnoon the company organization and the t;me of workmen. 
It also depends to some extent upon the answer to the question "Who schould 
pa; for rrotective clothing?" Voluntary wearing of the equipment is highly 
Gesirable and can generell: be obtained throuzh education and example, both 
of which are entirely in the control of tne operator. If the emplojee will 
not take steps to protect uimself, Lowever, then adoption of protective 
clothirg should be made compulscry and strictly enforced. 


SPECIFICATIONS 


The Bureau of Mines has nc specifications covering tne design of hats, 
-oz¢les, gloves, and shoes, nor is it likely to formulate schedules of tests 
or give approval to these iteas of wearing apnarel. Some mining companies 
have given various makes of hats thorouvh trials to determine which is the 
most suitable for tneir conditions. Definite specifications for safety hats 
or caps, gosgles, and sxves rave been set up by ‘the. coal mine section, Penn- 
sylvania Coirpensation Rating and inspection Bureau, Harrisburg, Pa., as 
rollows: 
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specifications for Safety Hats or Caps 
Definition; 


The term "safety hat or cap" shall mean any hat or cap, by 
whatever name it may be imown, that is made of such material and 
in such a manner so as to afford protection to the head from blows, 
falling objects, electric shock, etc., and be worn by men at work 
with a reasonable degree of comfort. 


A - Types: 


The Bureau believes the responsibility for selecting the par- 
ticular type of hat or cap to be used should rest with the coal 
operator. The following tyys will be accepted, provided tney meet 
the specificatioms set at below: 


A-1. Hats or caps witn a complete brin. 
A-2. Hats or caps with one or more visors. 
A-3. <Any combination of a hat or cap. 


B= Materials and Worlmanship: 


B-1. Materials used in the manufacture of a safety hat or cap 
shall be suitable for the particular type, lisgit in weight, water- 
resisting, acid-resisting, and curable. 


B-2. The materials of the lining and the hammock or cradle shall 
be of the best quality and strength. The assembly shall be so as to 
Give the maximum protection and comfort to the wearer. 


C - Constmiction: 


C-1. <All parts of a safety hat or cap suall be so assembled 
that tiose parts coming in contact with a man's head snall have a 
dielectric strength to withstand 750 volts for at least one (1) 
minute. 


C-2. The lining of a safety hat or cap shall be so assembled 
that there snall be a cradle or hammock to support the comnlete 
hat or cap on the wearer's head. This cradle or hammock snall be 
constructed so as to be fully adjustable. When this cradle or ham- 
mock is properly adjusted, there stall be at least one (1) inch of 
space between the top of the wearer's head and the top of the in- 
side of the crovm. It snall be affixed to the hat or cap in a strong 
and substantial manner. 


C-3. Tne safety hat or cap skall be so constructed as to com- 
ply with the following test: Wren mounted on a wood block similar 
to the position on a man's head, it shall witastand a pressure blow 
from an 8—pound iron ball (approximately 4 inches in diameter) 


- 7 = 


Google 


tO 


C7 C4 

dronned vertically on to the center of the crown from a height of 
five (5) feet without denting or breaking sufficiently to touch the 
wocd block. ‘The cradle or harmock shall withstand the impact from 
tnais same blow witnout brealting ur forcing hat or cap dcwn over tne 
ead. 

C-4, .All safety hats or cans shall be fire-resisting. 

C-5. The safety unt or cap snall be so designed and constructed 
as to give the required protection and be worn wita a reasonable de~- 
sree of confort. 

Svecifications for Safety Goggles 

Part I. E;ecuvs and Spectacle Gozgles. 

Part II. Wire Screen Gozgles. 

Part III. Use. 

Part I. Eyecups and Spectacle Goggles 
A - es: 

The Bureau believes the responsibility for selecting the particu- 
lar type or gozgle to be used should rest with the coal operator. The 
Tollowing types will be accepted, provided they meet the specifications 
set out belcw: 

A-l. The cuntyne eossle and/or its modifications. 

A=-2. The spectacle-type gcergle and/or its modifications. 

B - Materials and Worknanshin: 

B-1l. Materials used in ti:e manufacture of gosgles shall be suit- 
able for the xurnose, of enduring quality, capable of being sterilized 
without deterhoration, and non-irritating te the skin when subject to 
perspiration. 


B-2. All metal materiels used shall be corrosicn-resistant. 


B-3. Nitrocellulose or materials equally inflaumable shall not 
be used. e ' 


B-4. Materials used shall be such as to combine mechanical 


strengtn and lig:tness of weight to a high degree and wor'manship 
snall be the best throughout. 
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B-5. Where cup-type sozzles are used, the cups shall be ventilated. 
The edge of the eyecup shall form a cushion at least 3/16 inch in facial 
contact width and shall be so designed as to prevent cutting of the face. 
If metal eyecups are used, the facial contact edzes shall be bound with 
e cushion at least 3/16 inch in facial contact width and shall be so de- 
signed as to prevent cutting of tie face by contact with the metal cup 
edge. This binding shall be non-flanmable. 


B-6. Head bands shall be of good trade, at least 5/8 inch wide. 
They shall be acjustec. to length end srcill be fastened to the eyecups 
or goggle in such a manner as to be casily replaced and snall not inter- 
fere with the facial fit of the eyecups. 


C — Lenses: 


C-1. All lenses snall be made from a single solid glass plate of 
a quality suitable for optical use and shall de capable of passing the 
test as to quality, visibility, and shock resistance of the Bureau of 
Standards of the Federal Government. 


C-2. The strenzt:. of all lenses shall be such as to compl’ with 
the dron~ball tests as requirec by the Bureau of Standards in tne Fed- 
eral Government specificaticns. 


C-3. The optical surfaces of all lenses shall be free from visible 
surface defects. They shall be ground or nolished on beth sides. They 
shall not be effectively out of parallel. All lenses siiall de suitable 
for continuous use by the wearer rithout discomfort or optical impair- 
ment to the normal eye. 


C-4,. All lenses in every tyne of goggle or eyecuy snall bear some 
permanent distinctive marking by which the mamifacturer may be readily 
identified. 


D —- General: 


D-1. ‘The specifications herein set out as Part I are abridged 


from the Federal Govermaent's "Federal Specificaticns for Gozgles: 


Evecup, Chippers" as set out in Cirevlar GCG-G-501, December 9, 1930. 
Any question of dispute that may arise from tue interpretation of 
these standards shall be decided in accordance with the detailed 
specifications as set out in the Federal Goverrment specifications 


. referred to. It is recommended that persons interested in the use of 


goggles write to the Superintendent of Documents, Washington, D. C., 
and procure @ ccpy of these Feceral Sica scence: The price is 
$. O5. | 
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Part II. Wire-Screen Goggles 


Notes~ It has been found by experience that wire-screen goggles 
have not been a permanent installation in either mining or industries 
other than mining where goggles tave heen used for some long time. 
Usually, it is the first type considered. Probably tne low initial 
cost may contribute to this. iieny users of gozgles who originally 
started with wire screen gozsles later discarded the same for the 
spectacle or eyecups. EHovever, the Bureau feels at tnis time that 
the wire-screen goz~le snovld not be excluded, even though the other 
types are preferred, and tiuerefore the following specifications cover- 
ing wire~screen gozzles are submitteds 


A- es: 
A-l. Cup type. 
A=-2. Spectacle tyne. 


A-3. All-wire type. 


B= Materials: 


B-l. The material used in wire-screen gosgles shall. be of noncor- 
rosive wire not more than 0.016 inch in diameter and shall-have not 
less than 20 strands to the inch. - 


C — Constructicn: 


C-1. Cup-type or spectacle-tirme wire~screen goggles, other than 
the lens part, suall conform to the specifications approved for eye- 
cups and spectacle goggles. Tie wire screen snall be inserted into the 
eyecup or spectacle frame, as the case may be, in sucn a manner that 
the ends of the wire cannot come in contact wit: the eye or face. 


C-2. The all-wire screen co-+sle shall be die cut and. shaped to 
fit the contour of the face. It small have a firm binding around the 
edge so that there may be no danger of loose wire strands coming in 
contact with the eye or face. Tue head bands siall be adjustable. 


Specifications for Safety Snoes , 


Definition. The tern "Safety Shoe" skall mean any shoe, boot, 
or pac that has a protective toe cap inserted in the toe so as to give 
a reasanable amount of protection to the foot. - 


A - Types: 


The Bureau believes the responsibility for selecting.the particu- 
lar type of safety soe to be used schould rest with the coal operator. 
The following types will be accepted, provided they meet the specifica- 
tions set out below: 
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A-l. Leather shoe, boct, or pac. 
Am-2. Rubber shoe, boot, or pac. 


Awd. <Any combination of leather and rubver shoe, boot, or pac. 
B -~ Materials and Workmanship: 


B-1l. tWaterials used in the manufacture of 'safety shoes! shall 
be suitavle for tne particular type and of high grade. go as to Zive 
the maximum service. 


B-2. The protective toe can shall be constructed of material 
which will not ve affected by heat or moisture conditions. 


C ~- Construction: 


C-l1. The protective toe cap shall be so inserted in the siioe 
taat it becomes an integral part of the ehoe and shall not be a float- 
ing cap or what may be styled an annendix to tke original shoe. 


C-2. The protective toe cap simll be arched or shaped and in- 


serted so as to withstand at least 350 foot—pounds pressure without 
crushing. | 


C-3. The protective toe cap suall be large enovgh to cover at 
least three (3) toes. 


Note: Some protective toe caps are arc~shaned end long enough 
to cover all five toes. 


REPORTS OF LIVaS SAVED OR INJURIES PREVENTED 


During the past few years the Burgau of Mines has received scores of 
reports indicating that lives have been saved or injury prevented through 
the use of protective clothing in mines. A few tynical examples of these 
reports are given here because it vould be impracticable to enumerate all 
cf them in a report of this xind. It is impossible to estimate the number 
of injuries prevented by the use of protective clothing; unless an injury 
is received, the occurrence of a near~accident does not set into the record 
through the medium of an accident report and is, tierefore, seldom lmowa 
except to the person affected. 


l1Atr-----= » the life of Mixe ----= » macnine runner, 
was saved because he wore a "hard-boiled" hat. Mike was strucix on 
the head by a slab of coal weighing nearly 800 pounds and escaped 
witno only a bruised leg and stiff neck. The impact of the falling 


slab was great eneuen to imock him about 8 feet from where he was 
working, , x 
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ee An underground nipeman, Joe ---- = » at the----- mine, 
wes working around the starting apparatus of an electrically overated 
mun, and in.leanins forward his lamp came in contact with an open 
circuit-breaker in such a manner as to "short" the circuit breaker and 
cause a flasu tnuat destroyed his lamp. ... Because of the insulating 
qualities of the hat, Mr. - = ~ ~ suffered no injuries or inconvenience 
other than the loss of his lam». 


5. A serious head injury was prevented in one case when a large 
piece of ore cropped from tne back and struck the miner on the head. 
Tne top of the hat was caved in, but the miner received only a slight 
scalp wound. 


4. At the - -- -=-— mine, February 5, 1930, Matt-----,a 
driller, was wearing a pair of ----- Goggles while brealing chunks 
of hard ore. A piece of ore flew up and hit one of the lenses .... 
The lens was f:it almost in dead center, but remained intact in the rin; 
he was uninjured. 


o- Two serious foot injuries were prevented by the use of hard- 
toed shoes; in both cases a large ckunl of ore rolled dowm from the 
top of a dirt pile and struck the miners on the feet. 


6. Aman was dumping cars at a station. In righting the car, 
the body came out of its proper place and caugnt the man's foot against 
thi: frame. <Althougi this was a lost-time accident, it was felt that 
the severity was considerably lessened by the use of liard-toed shoes. 


7. One wheel of e coal car ran over a miner's foot. The hard 
toe of his shoe wes considerably dented, but tne foct was uninjured. 


8. A coal miner was completely covered by a fall of slate, and 
altnaough ne suffered a fracture of the leg and numerous bruises, nis 
nead was not injured, due to the protection of a safety hat. In this 
case, the safety hat prevented wiat might otherwise have been a fatal 
accident. 


9. A car dropved off tie traci on to the foot of a snapper. 
One toe was crusiied so badly that it had to be amputated. However, 
nad the snapver not been wearing safety snoes, it would probably have 
been necessary to amputate all the toes or part of the foot. 

RESULTS ACCCMPLISHED BY THE USE OF PROTECTIVE CLOTEING 


Obviously, it is impossible to procure complete records showing the re- 


sults accomplished b; the use of protective clothing; however, the results 


accomplished by a few companies whose records are available, show conclu-— 


sively that the use of such clothing vays big dividends. 
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1,600 men has made a remaztcsole reduction in eye ard toe accidents during the 
past 4 years through tne use of pzcsvles and safety s:nves. Sarfety hats have 
been introauced at these ini.ies Diring, the past year. The conmany did not en- 
force tre use of gogrles cand cafety shoes during 1925, but beginning ia 
January 1930 every men entcring the mi.es and all ovtside worknen were ra- 
quired to be equipneda with eafety siices and sosgles. The folloving trbula- 
tion shows the results that uave been accomnlisned by this conmany in 3 years! 
times : 


£ecident reduction effected by vearing zog:les and safety shoes 


Se... Eye Accidents 
Ycar accidents | Days ‘lost time Frequency rate | . Severity rate 
1929 395 oe BBBI fe 60080 9.889 
1960 _ | 150 : 78,7938 fs 4a 617 
1931 © 55 th, EGE PRD: RS a As O21 
1962 es .: 13 ae 5.55 | eCO5 
a Se pp ee ee eT arene) eee 


Toe Accidents 


All accidents, including those in which no tine vas lost, are included in 
the foregoing tabulation. It is noted thet the freoucacy of eye accidents nas 
been reduced 91 percent and tl:e severity lias been reuwaced 99 percent. During 
these 4 years tiie record stiuvs a reG@uction in the frazuency of toe accidents 
of 92 percent, with a reduction in sevcrity of 93 neccent. 


. An anthracite company introcuced safety hats at its mines; during 1929 
about 10 percent of the employees were so equipyved, but by 1932 about 95 per- 
cent were provided with safety hats. The use of sefety hats at tunis property 
nas reduced nead injuries as ‘follove: — _ 
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Accident reduction effected by wearing hard hats 


Year Head injuries Days lost 
1929 126 693 | 
1930 : 142 1,519 
1931 | 28 123 


1942 to June 30 7 26 


At an O.iio mine the eccident record showed 16 lost-time accidents due 
to toe injuries. during 1930. A safety campaign to induce all employees to 
wear safety shoes was started, and during 1931 only six toe injuries occurre¢; 
in 1932 when all the men were equipped with safety shoes, only one toe 
injury occurred. 


A large anthracite company employing more than 11,000 men had 775 com- 
pensable eye injuries during 1931--12 percent of all the injuries for that 
year. During the latter part of the year, an educational campaign was 
started to teach the men the necessity of eye protection, with the result 
vat 91 percent were provided with goggles and eye accidents were reduced mors 
than 50 percent during 1932. 


This company has reduced head injuries 75 percent within 2 years by the 
use of safety hats and has reduced toe injuries more than 50 percent during 
he same perzee by the use of safety shoes. 


, In a group of seven coal mines whose employees are nearly all equipped 
with safety hats, safety shoes, and goggles, some remariable reductions have 
Deen made in the frequency and severity of head, foot, and eye injuries. An 
averase reduction of 75 percent in the frequency of head and scalp injuries, 
a reduction of 96 percent in the severity of these injuries, has been made 
since the introduction of safety hats. The frequency of foot and toe injuries 
has also been reduced 75 percent, while the severity of these injuries has 
been reduced 93 percent. The frequency of e;e injuries has been reduced 6 
percent, while tie severity has been reduced 43 percent. By the use of pro- 
tective hats, shoes, and goggles, three of the companies of this group have 
practically eliminated all head, foot, and eye accidents in recent months. 


The experience of copper and iron mining companies in the Lake Superior 
district has led to the more or less universal adoption of protective clothin: 
as a safety standard; in many of the mines, the rule as to safety hats, shoes, 
and goggles is extended to visitors, no one being allowed to go underground 
without this equipment. 
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The combined records of six large mining companies in the Lake Superior 
district whose employees are all equippea with safety hats, shoes, and gorrsles 
show that the use of such equipment is worth while. An average reducticn of 
68 percent in the frecuency of head injuries and a reduction of 8 percent 
in severity of suct. injuries have been made since the introduction of safety 
hats. The frequency of foot injuries has been reduced 65 percent, with a re- 
duction in severity of such injuries cf 53 percent. The reduction in eye 
injuries in this district has not been as great, on the average, as it has 
teen in some other districts, the frequency of sye injuries being reduced A 
cercent and the severity 33 percent. 

( 


CONCLUSIONS 


Both coal and meatal mining companies are realizing the value of protective 
equipment, the wearing of which by all of their employees is required by many 
companies. With the increased use of protective clothinz, a reneral reduction 
in the accident records may be expected. 


The miner, the company, and the general public benefit by the use of 
protective clothing - the miner by avoiding the suffering from an injury and 
tne loss of wages, the company by savings made in ec»mpensation und medical cost 
and by inerensed efficiency and morale, and the public by the decrease in 
*osts of various kinds consequent to preventing men from beins kiiled cr 
maimed. 


Statistics show that about 15 percent of the ccmpensaticn cost in the 
bituminous mines of Pennsylvania during a 5-year period could have been pre- 
vented had the victims worn protective clothing. These statistics wiil 
probably apply, on the average, to mines in other States. Thus it is appar- 
eit that the saving in compensation alone is well worth the investment in 
protective clothing. 


Although this report refers specifically to coal end metal mines, what 
nas been said applies cqually to nonmetal mines and quarries and also to cer- 
vain "jobs" in mills and smelters. Many accidents in open-pit operations 
Would have been avoided or lessened if gorgles, hard shoes, and gioves had 
teen worn. Head pretection of some sort is also necessary in many if not 


“05t such types of work. 
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